4.1R proteins associate with interphase microtubules in human T cells: a 4.1R constitutive region is involved in tubulin binding.
Red blood cell protein 4.1 (4.1R) is an 80-kDa protein that stabilizes the spectrin-actin network and anchors it to the plasma membrane. To contribute to the characterization of functional roles and partners of specific nonerythroid 4.1R isoforms, we analyzed 4.1R in human T cells and found that endogenous 4.1R was distributed to the microtubule network. Transfection experiments of T cell 4.1R cDNAs in conjunction with confocal microscopy analysis revealed the colocalization of exogenous 4.1R isoforms with the tubulin skeleton. Biochemical analyses using Taxol (paclitaxel)-polymerized microtubules from stably transfected T cells confirmed the association of the exogenous 4.1R proteins with microtubules. Consistent with this, endogenous 4.1R immunoreactive proteins were also detected in the microtubule-containing fraction. In vitro binding assays using glutathione S-transferase-4.1R fusion proteins showed that a constitutive domain of the 4.1R molecule, one that is therefore present in all 4.1R isoforms, is responsible for the association with tubulin. A 22-amino acid sequence comprised in this domain and containing heptad repeats of leucine residues was essential for tubulin binding. Furthermore, ectopic expression of 4.1R in COS-7 cells provoked microtubule disorganization. Our results suggest an involvement of 4.1R in interphase microtubule architecture and support the hypothesis that some 4.1R functional activities are cell type-regulated.